Objectives: Heart transplantation improves survival and quality of life (QOL) among recipients, but also may create considerable distress for family members who provide care and support, due to the substantial life changes that result. Little is known about QOL and psychological adjustment among this population. The purpose of this study was to investigate the QOL in physical and psychological functioning among family caregivers of heart transplant recipients in Memphis, TN, USA. Materials and Methods: A secondary analysis was used to address the purpose, utilizing a primary data set, which was collected for a cross-sectional study. The data included the QOL among 59 family caregivers of heart transplant recipients (average time since the transplant was 4.5 years; min: 3 months -max: 17 years). Results: The study revealed that depressive symptomatology was negatively correlated with perceived social support, and positively correlated with the number and severity of psychosocial stressors and the likelihood of caregiver hospitalization during the past year (P < 0.05).
Introduction
Heart transplantation improves survival and quality of life (QOL) among recipients, but also may create considerable distress for family members who provide care and support, due to the substantial life changes that result. Little is known, however, about QOL and adjustment among this population.
Heart transplantation is an increasingly common intervention for the treatment of end-stage cardiac diseases, most notably coronary artery disease and cardiomyopathy. Transplantation substantially improves survival and QOL, but also can involve tremendous stress for both recipient and family members. Stressors include major lifestyle changes (e.g., numerous daily medications, strict dietary and exercise guidelines, restrictions on alcohol and smoking), undergoing periodic medical tests and invasive procedures, financial difficulties, and the unpredictable occurrence of graft rejection, infection, and secondary illness [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] .
Materials and Methods
A secondary data analysis was performed using a clinical primary data set. The primary data were collected for a previous study, after the IRB approval from University and the mid -south nonprofit hospital, including all patients who had received heart transplants since the program's inception in 1984, and their primary family caregivers, were invited to participate. Caregivers and patients completed questionnaires assessing demographics, depressive symptomatology, QOL, and marital satisfaction. Caregivers also answered questions on social support, perceived burden of caregiving, and a checklist of medical conditions experienced.
Original Research
A cross-sectional design was adopted to investigate the research purpose in the original study. The study variables included psychological and physical symptoms among heart transplant family caregivers. The original study utilized several psychometrically valid instruments to assess psychological and physical functioning domains likely to be relevant to caregivers of heart transplant recipients [14] . The primary dependent measures included three major domains of caregiver functioning: (1) Physical health status, (2) psychosocial functioning, and (3) prevalence/incidence of depressive and anxiety disorders. Predictors of caregiver functioning were assessed from five domains, including (1) coping resources, (2) social support, (3) caregiver burden, (4) life stress, and (5) demographic characteristics.
The QOL, psychological, and physical symptoms were assessed using the multiple valid instruments, including Short Form 36 (SF-36) health survey: The SF-36 is a widely used brief (36 item) measure of health-related QOL [14] ; depressive symptomatology: Centre for Epidemiologic Studies Depression scale; marital satisfaction: Dyadic adjustment scale (DAS) [15] ; Caregiver burden: Scales assessing number of duties performed for the recipient (household tasks, personal care, nursing) and interference with own activities were adapted from Canning et al., 1996 [16] ; Perceived social support: 2 scales were used assessing support from family and friends [17] ; Perceived stress: Weekly stress inventory [18] ; and Caregiver health problems: Checklist of Chronic Health Problems [16] .
Dependent measures

SF-36 health survey
The SF-36 is a widely used brief (36 item) measure of health-related QOL [14] . The scale was used to assess physical functioning, role limitations due to physical health problems, bodily pain, social functioning, and general mental health, role limitations due to emotional problems, fatigue, and general health perceptions. The SF-36 has excellent reliability and validity, with 2-week test-retest reliability coefficients ranging from 0.60 to 0.90 for the eight scales. The SF-36 has been shown to be sensitive to changes in health status and to correlate well with physician ratings and psychometrically sound health rating scales like the sickness impact profile.
Checklist of chronic health problems
As an index of chronic health problems, caregivers completed a checklist indicating whether they currently suffer from any of 18 particular medical conditions (e.g., cancer, heart disease, diabetes, hypertension, asthma, allergies). The total number of indicated problems was used as an indicator of health status. This index is easy to complete and has been shown to predict psychological distress in heart transplant caregivers [16] .
Independent measures
Demographics
Several characteristics of both caregivers and recipients were assessed, including Gender, age, ethnicity, marital status, employment status, occupation, education level, and income. Changes in marital status, employment, occupation, and family income will also be assessed in the longitudinal component of this project.
Weekly stress inventory
The WSI is an 87-item inventory of weekly minor stressors/hassles. Respondents were asked to rate events that happened in the past week on an eight-point Likert-type scale ranging from "did not occur" to "extremely stressful." This questionnaire yielded two scores: (1) The event score (the number of minor stressful events that occurred in the past week), and (2) the impact score (the intensity associated with the week's events), i.e., respondent's perception of minor stressful events. The WSI has excellent test-retest reliability and concurrent validity and has been used in several populations with chronic illnesses [18] .
Perceived social support
The full PSS consisted of two 20-item scales, assessing perceived support from family and friends. For the present study, a brief version of the scale, consisting of 12 items, was used. (PSS-Fa) and from friends (PSS-Fr) will be measured using two reliable and valid twenty-item scales which have been widely used in chronic illness populations [17] .
Dyadic adjustment scale
The DAS is a 32-item scale, completed by both partners (i.e., caregiver and recipient in the current project) which assesses marital/relationship quality [15] . The DAS provided four subscales: Dyadic consensus, expression of affection, dyadic cohesion, and dyadic satisfaction. A total dyadic adjustment score also was computed. The measure has been used among a variety of chronically ill groups, including heart transplant recipients and caregivers. The DAS has excellent reliability, discriminative-, criterion-, and construct validity.
Caregiver burden
Two measures of caregiver burden were assessed, caregiver health problems: Checklist of chronic health problems [16] . First, caregivers indicated which of 19 specific caregiving tasks they currently perform for the recipient. These tasks included both household management duties (e.g., housework, running errands, providing transportation, and money management) and personal care and nursing tasks (e.g., assisting with medications, helping with walking or bathing). The sum of endorsed items will be calculated and used as an indicator of burden. Scores will be summed on each of these two scales to provide a total number of activities engaged in. Second, caregivers will rate nine items on [16] .
Recipient health status
Recipient health-related QOL was assessed using the SF-36 (described above). Recipient health status also was recorded, including the occurrence of post-transplant infections, rejection episodes, number of non-routine re-hospitalizations.
Human subject protection
This secondary analysis utilized an aggregated unidentifiable data from a primary clinical study. In the primary study after IRB approval and subjects' informed consent, data were collected and coded to UN-identify the data. The data were stored in a password protected data set at the university. Data collection, storage, handling, and analysis were carried out with compliance to HIPPA rules and regulation of privacy and confidentiality.
Data analysis
Statistical analysis included the bivariate relationships between depressive symptomatology (CES-D) and QOL, marital satisfaction; physical symptoms, hospitalizations, and social support were assessed using Pearson product-moment correlation coefficients. T-tests were used to assess differences between caregivers who did versus did not screen positive for depression. All the statistical tests were performed as two-tailed tests, with an alpha value of <0.05.
Results
The majority of caregivers were female (92%), ranged in age from 19 to 72 years (mean: 54 years), and were the patient's spouse or partner (76%). The characteristics of recipients and caregivers are given in Table 1 .
On average, level of depressive symptomatology was comparable to community norms based on the CES-D (mean ± standard deviation: 10.4 ± 7.5; range 0-37). However, 11% screened positive for depression (i.e., CES-D scores of 16 or higher). CES-D scores were not related to demographic characteristics or with several patient characteristics, including years since the transplant, depression or physical functioning. Caregiver depressive symptomatology was associated with poorer QOL in several domains, as measured by the SF-36, including general health, emotional well-being, role limitations due to emotional problems, social functioning, and pain (all P < 0.05). Depressive symptomatology was negatively correlated with perceived social support, and positively correlated with the number and severity of psychosocial stressors and the likelihood of caregiver hospitalization during the past year (P < 0.005).
Depressive symptomatology was positively associated with perceived stress and hospitalization during the past year, and negatively associated with social support and several QOL indices. Among the caregiver variables, Role limitations due to emotional problems, Emotional well-being, and social functioning had a significant negative correlation with depressive symptomatology (P < 0.0001). Correlates of depressive symptomatology (CES-D) with caregiver variables are given in Table 2 .
Depressive symptomatology in caregivers was not associated with any patient variables, including demographics, QOL, hospitalization status during the past year, relationship satisfaction or depressive symptoms (Table 3) .
Caregivers who screened positive for depression reported greater perceived stress than nondepressed caregivers, in terms of both the total number of stressors (P = 0.0002) and the impact of stressors (P < 0.0001). Depressed caregivers also reported receiving less social support from family and friends (P = 0.045) and were more likely to have been hospitalized during the past year (P = 0.062) (Figures 1-3 ).
Based on the SF-36, caregivers who screened positive for depression reported poorer QOL in several domains, including role limitations due to both physical health (P = 0.043) and emotional problems (P = 0.0004), energy/fatigue (P = 0.027), and emotional well-being (P < 0.0001) (Figure 4 ).
Discussion
Depression and open heart surgery
Depression among heart surgery patient is a common problem. Preoperative assessment of depression symptoms may help to reduce the complications associated with depression postoperatively. The results of a study, which included eighty patients to complete the state-anxiety and depression inventories on the day before, 7 days after, and 6 months after open-heart surgery, reported that the patients with high, moderate or low anticipatory anxiety still had relatively high, moderate, and low anxiety, respectively, in the postoperative period, supporting the linear relationship between preoperative and postoperative arousal. The preoperative assessment of emotional arousal significantly predicts the level of emotional distress after surgery [1] .
Depression is associated with postoperative complications among heart surgery patients. Postoperative depression is associated with increased hospital length of stay and
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Original Research increased in-hospital mortality. It is imperative to identify and treat the depressive symptoms preoperatively, which may help to reduce hospital mortality. A study aimed to determine the predictors of depression as a complication after open heart surgery and influence of depression on the patients'
prognosis. The results of the study revealed that the postoperative depression rate was 21.5%. The postoperative hospitals stay and in-hospital mortality were significantly higher in depressed patients. Female gender (odds ratio [OR]: 5.15, P < 0.0001), emergency surgery (OR: 4.46, P < 0.0001), and being over 70 years of age (OR: 4.67, P < 0.0001) were found to be significant predictors for postoperative depression. The prognosis among patients with depression after open heart surgery was poor [2] . Among the predictors of postoperative depression, spiritual need is a significant factor. Postoperative depression is associated with psychophysiological coping and spiritual coping. A study found that spiritual coping is associated with postoperative depression. Preoperative Postoperative depression is associated with psychophysiological coping and spiritual coping [3] .
Depression and QOL
Anxiety and depression are found to be associated with postoperative QOL after open-heart surgery. A longitudinal study examined the predictors of postoperative health status among open heart surgery patients, using 54 subjects from two regional hospitals from two Atlantic states. The results indicated that anxiety and depression had a significant association with postoperative physical health status. The findings support the need for interventions to assist patients to attain postoperative health status, which may include screening patients for anxiety and depression before and after surgery. Further, the study concluded that future research needs to be done to measure patient health status at various times postoperatively to identify the needs for continued care after surgery [4] . Another longitudinal study examined the dimensionality, stability, and course of depressive symptoms over one month after heart surgery, including 570 patients using Epidemiological Studies Depression scale at 1, 3.5, 6.5, and 12.5 months after heart surgery. The findings supported the stability and normative pattern of 18 CES-D items to measure the three depressive symptom dimensions [5] . Female gender is a significant factor associated with postoperative depression among open heart surgery patients. Affective depression scores were found higher among middle-aged women after heart surgery. Depression has been associated with the QOL interruptions among women than men after heart surgery [6] .
Depression and heart transplant
Depression and anxiety are associated with pre-and post-operative psychological problems among heart 
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Mary and Ward. Association between quality of life and depression among heart transplant recipients and family caregivers Original Research transplant patients, which may contribute to the decreased QOL after heart transplantation procedure [7] . In addition, heart transplant procedures pose significant psychological stress among heart transplant recipients. A follow-up study used 52 patients who underwent heart transplantation. The study results indicated significant number of patients had increased depression and decreased QOL after the surgery. The patients were found to have decreased internal and external locus control. The study concluded reporting a need for postoperative psychotherapy for patients those who undergo heart transplantation [8] .
Coping strategies and ineffective coping methods of the patients may decrease postoperative QOL after heart transplantation surgery. Maladaptive behaviors common among postoperative heart transplant patients and they are found to be associated with postoperative distress and depression. A cross-sectional study aimed to examine the coping strategies used by the heart transplant patients and to identify the associations between depressions a self-reported disability including 50 patients. The results indicated that denial has the strongest association with depression. Further focusing on venting the emotions had strongest association with self-reported disability. Denial and venting emotions were found as maladaptive behaviors after heart transplant surgery [9] .
Age is associated with QOL and long-term survival among heart transplant patients. A single center prospective study examined the QOL and depression among 137 consecutive heart transplant patients who were alive at 10 years after heart transplantation. The findings indicated that old age is not affecting the mental component of QOL; however, it significantly affected the physical component of QOL. The study concluded that age is not associated with the postoperative depression after heart transplantation procedure [10] . Care giver QOL Family caregivers of patients with chronic illnesses such as Alzheimer's dementia and cancer are at risk for a variety of negative outcomes, including depression, poor QOL, marital and family conflict, and health problems. Depression is a particularly prevalent condition among caregivers and is associated with problems in daily functioning and a variety of psychological and physical symptoms. Unfortunately, little research to date has examined depressive symptomatology as a consequence of caregiving for heart transplant recipients [11] .
Caregivers' QOL may affect the recipients QOL after heart transplant surgery. Although there are multiple studies available which are focused on the QOL of the heart transplant recipients, there is very little known about the QOL among the caregivers of the recipients. Caregiver support is associated with decreased depression and decreased activities of daily living (ADL) impairments among heart transplant recipients. The number of support network members was found directly associated with less depression and less ADL problems at 6 months after heart transplant surgery. The study concluded that the caregiver support is a significant factor associated with postoperative depression and ADL impairments [12] .
Family support is associated with postoperative recovery among heart transplant patients. Very little is known about the coping strategies used by the spouses of heart transplant patients. Heart transplant poses physical and psychological stress among spouses of heart transplant patients various dimensions. The coping strategies vary among the spouses of heart transplant patients. Knowing the coping strategies of spouses may help to intervene to improve the QOL among the caregivers. A cross-sectional study examined the coping strategies of 28 spouses of heart transplant patients. The study findings concluded that maladaptive coping including behavioral disengagement was associated with depression among spouses of heart transplant patients. Planning for coping was associated with lower levels of psychological distress on spouses. Spouses may benefit from psychological, social work, and nursing interventions, which may help them to cope in maintain their QOL while caring for heart transplant recipient [11] .
Further, spousal disengagement was found associated with increased depression among heart transplant patients. Although spousal support is directly associated with the QOL among heart transplant patients, there is very little known about the impact of spousal coping strategies of engagement in postoperative depression among heart transplant patients is an unexplored area of science. A prospective study examined the relationship between spousal coping strategies and postoperative depression. The results indicated that spousal disengagement was directly associated with postoperative depression among the heart transplant recipients. The study concluded that preoperative screening and intervening of the spouses for disengagement may help to prevent the postoperative depression among the recipients [13] .
Current literature indicates that although survival rate is higher among the heart transplant recipients, the incidence of depression among caregivers are higher and they are at the risk of developing psychological distress while they care for heart transplant recipients [19] . In contrary, in this study, the prevalence of depressive symptomatology among family caregivers of heart transplant recipients was relatively low and similar to what has been reported in community samples. Average CES-D score was 10.4 with 16% screening positive for depression. The relatively low prevalence of depressive symptomatology among heart transplant caregivers' stands in contrast to those who care for family members suffering from such chronic diseases as Alzheimer's dementia and cancer. This difference may be related to unique characteristics of the transplant caregiving experience, especially the substantial improvements in patient lifespan, and QOL that often result.
Caregiver depressive symptomatology was unrelated to patient status, including years since transplant and current physical and psychological functioning. This finding is a contrast to the findings of Burker et al. study reported that behavioral disengagement does not help in coping and depression in the spouses of heart transplant candidates [11] . This variation in finding may be attributed to the sample size and nature of the characteristics of the sample. Expanding the sample size and finding the interactions between the spousal coping strategies and patients' depression symptoms may help to reveal the significance of association.
Caregiver depressive symptomatology was negatively related to social support as well as several dimensions of QOL, including social functioning, role limitations, pain, and general health functioning. Depression was unrelated to the number of medical conditions experienced by the caregiver but was positively related to the number of hospitalizations in the past year. This finding coincides with the current literature, and it supports and expands the existing knowledge [12] .
These findings indicate that the prevalence of depressive symptomatology in family caregivers of heart transplant recipients is similar to that observed in community samples and is lower than has been observed for caregivers of patients with other chronic diseases [12] . Depressive symptomatology was associated with several negative physical and psychological effects. The above findings have implications to Original Research the health care professional assessing caregiver burden and health status for heart transplant patients, which may improve quality care, transitional care, and post-discharge care among these patients.
Conclusion
From the above findings, it may be inferred that depression is a common phenomenon among the caregivers of heart transplant patients. It is imperative to assess the depression among the caregivers during pre-and post-operative period of heart transplant surgery may help to improve the QOL among the caregivers, which may help to improve the longterm QOL among the transplant recipients. Future exploratory studies may have to focus on finding the impacts of caregiver depression, QOL, and health status in the QOL, Depression, and health status of the recipients, which may help to plan interventions to improve QOL among caregivers and recipients. Further, interventional studies involving psychotherapy, nursing interventions, and social work support may help to find the remedy for reducing depression among the caregivers.
